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A strongly coupled Coulomb system is one of 
the important areas of plasma and statistical 
physics, which is realized by either compress-
ing materials to Angstrom ranges or by cooling 
them to very low temperature. The strongly 
coupled system is found in condensed matters, 
highly compressed laser-irradiated plasmas, the 
stellar interiors [1], and even in live organisms 
like nucleic acids and DNA [2]. Under these 
circumstances, the Coulomb interactions act to 
organize the structure of matters and deter-
mine their equilibrium properties. The charged 
chains of monomers studied here model the 
polyampholyte which consists of the chains of 
charged monomers (molecular groups) of ran-
dom sequence [2]. 
We showed in 1996-97 an existence of 
three temperature reg1mes in the phase of 
the polyampholytes, and a hysteresis against 
slow changes in temperature for single-chain 
polyampholytes submerged in immobile viscous 
medium using the molecular dynamics simula-
tions [3]. Following this study, we are inves-
tigating the dynamics and equilibrium of mul-
tichain polyampholytes which have more free-
dom than the single-chain case. The equations 
of motion for the N monomers are, 
dvi 3T 
m dt = FLR(ri) - ~(2ri - ri+l - ri_I) 
+Fth- vmvi, (1) 
(2) 
The electrostatic Coulomb force, which is a long-
range force, is given by 
(3) 
When temperature is high r = e2 I EaT < 1' 
we have separated chains each of which is a 
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Gaussian coil, as shown in Fig.1(a). Thus, the 
multichain charged polymers are much less com-
pact than the single-chain polymers. At low 
temperature such that r > 1' a compact and 
dense globule is obtained (Fig.1(c)) which re-
sults from a collapse of the chains under strong 
attraction by the Coulomb force. This globule 
in which the chains are folded and confined is 
similar to that made of a single chain polyam-
pholyte. 
Because of the structure mentioned above, 
the size of multichain polymers is much 
more sensitive to temperature of surrounding 
medium, as shown in Fig.2. The scaling of the 
gyration radius is R9 ,sys rv T 112 - T 1, which is 
steeper than the scaling R9 rv T 113 for a single 
chain polyampholyte. 
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Fig.1 Equilibrium of the multichain polymers, 
(a) T < T0 and (b) T > T0 . 
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Fig.2 Temperature dependence of the polymer 
size - gyration radius R9 ,sys. 
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